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Abstract
An analysis was made of the consequences of releasing radioiodine through the
hood exhaust in certain laboratories in Bldg. 4500S. The controlling exposure is
that of a person breathing undiluted hood exhaust on the roof of the building.
It was concluded that 0.25 mec of 1131 could be released without exceeding permissible
exposures. The installation of charcoal adsorbers with an efficiency of 99.9%

for iodine make safe the use of up to 250 mc of 113 1 in the hood.
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It is the purpose of these calculations to determine the amount of radio-
iodine which can be released to the hood exhaust in Rooms R-235 and E-263 in
Bldg. 45008 without exceeding permissible exposures of personnel and without
expending more than an appropriate share of the total activity which ORNL can
safely discharge to the atmosphere.

Permissible Exposure Specifications

The basic requirement is that the 13-week total body dose received by a
person must not exceed 3 rems or its equivalent. ORNL management may expend this
permissible exposure at its discretion. This expendable resource must be allocated
in such a way as to permit the various ORNL activities to be carried out without
those interruptions which might be necessary to limit personnel exposure if such
exposures were not regulated. For the purposes of this calculation, the following
management decisions are assumed:

1. One-tenth of the permissible exposure of personnel may be received
through general atmospheric contamination of ORNL origin. The other
nine-tenths is reserved for individual exposures to external radiation
or localized contamination. There is precedent for this assumption (1).

2. One-tenth of one week's permissible general atmospheric exposure may be
received as a result of a single accident whose expected frequency is
kept very small compared to 1 per week. No precedent for the factor
of one-tenth is offered. It is based on the idea that perhaps ten
accidental controlled releases per week may occur in an installation the
size of ORNL. There is authority for permitting exposure at higher rates
than the average permissible rate for shorter times provided integrated

13-week exposures do not exceed permissible levels (2).
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3. Six-tenths of one week's permissible exposure may be received by an
individual as a result of a single accidental release when no special
control can be exercised over separate exposure of the individual.
There is authority for this requirement for external radiation (3) and
it is applied here for internal exposure.
Two kinds of exposure resulting from releases to the hood exhaust are
recognized:
1. Persons breathing the atmosphere contaminated by the hood exhaust.
2. Persons on the roof breathing the undiluted hood exhaust.
For the first kind of eéxposure, an accidental release mustnot produce more than
0.1 x0.1 x MPCa x 40 = 0.40 x MPCa (pe hr/cc) of integrated exposure, where MPCa
is the maximum permissible concentration in air for LO hours per week, 50 weeks per
year, 50 years per lifetime as given in reference (h), and the two 0.1 factors come
from the assumed management decisions (1) and (2) discussed above.
For the second kind of exposure an accidental release must not produce
more than 0.6 x 4O x MPCa = 24 x MPCa (uc hr/cc) of integrated exposure. The
difference of a factor of 60 for the two kinds of exposure results from g
recognition of the different numbers of persons exposed and the different
probabilities of their exposure.

Dilution Conditions

For the first kind of exposure (through general atmospheric contamination) the
stack dilution factor for release at roof top level (50 feet above the ground)
under unfavorable meteorological conditions Cnighttime, inversion, 5 mph wind) is
2.1 x 10-)+ sec/M?. This figure may be obtained from meteorological dilution

calculations as follows (5):
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where
xﬁax = maximum ground concentration (c/MB)
Q = source strength (c/sec)
u = mean wind speed (M/sec)

h = stack height (M)
o, = horizontal dispersion coefficient (M)
o, = vertical dispersion coefficient (M)
e = exponential base = 2,718
Values of o, and o may be obtained from tables in reference (6).

The stack dilution factor is

¥wax = 2.1 x 107% sec = 2.1 x 107" - 5.8 x 107k hr/ce
@ ¥ 3600 x 10

If an accidental release is to produce no more than 0.40 MPCa pe hr/ec

integrated exposure, then no more than

0.4 x Msz_ 6.9 x 101° x MPCa(pc)
5.8 x 10~

can be released. MPCa for IOV is 9 x 1077 (ue/ce) so the maximum permissible
release through the hood exhaust is 6.9 x 1012 x99 x 10-9 = 62,000 uc as far as
general atmospheric contamination is concerned.

For the second kind of exposure (breathing undiluted hood exhaust) the
maximum permissible release to produce no more than 24 MPCa nc hr/cc for a hood
volume flow rate of TOO cfm is:

2k MPCa x 700 x 28,317 x 60 = 2.85 x 1010 x MPCa pc

and the permissible release is 257 ue.
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The more restrictive of these two limitations is the latter one placing
a limit of 257 pc released through the hood exhaust.

Permissible Releases for Various Iodine Adsorber Arrangements

The following table lists the efficiencies which may be expected for
several adsorbers, and the corresponding amounts of 1131 which may be released

into the hood without exceeding the 257 pc limit adopted above.

Adsorber Material I Removal Efficiency(7) Permissible 1151 Release
No adsorber 0.0% 0.257 me
Ag-Cu mesh, 1 in. thick 0% 2.57 mc

Activated charcoal, 1 in. thick 99.9% 257.0 mc
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